The role of PKCdelta and PKCepsilon in the neonatal rat colon in response to hypoxia challenge.
Previous studies have determined that, in response to bacterial endotoxin, the colonic mucosa of the 10-d-old neonatal rat was more susceptible to injury than was the colon of the 25-d-old mature animal. Furthermore, it is known that certain isoforms of protein kinase C (PKC), specifically PKCdelta and PKCepsilon, mediate intestinal inflammatory responses to specific challenges. Therefore, in the present study, we have examined the association between the activation of these PKC isoforms and the enhanced susceptibility to hypoxia-induced challenge. In response to exposure to a hypoxic environment (14% O2/86% N2, 30 min), the degree of inflammation and tissue damage was significantly greater in 10- than in 25-d-old rats. The injury in 10-d-old rats was associated with activation of PKCdelta and PKCepsilon as estimated by translocation of the isoform from cytosolic to membrane fraction of the tissue lysate. There was no activation of either isoform in colons from 25-d-old rats after hypoxia. Pretreatment of 10-d-old rats with epidermal growth factor (EGF) (10 microg/kg) but not 16,16 dimethyl prostaglandin E2 (2 microg/kg) significantly reduced the extent of colonic injury, whereas neither agent was able to exert significant protection of the colonic mucosa of 25-d-old rats. PKC activation associated with hypoxia was not evident after EGF treatment in 10-d-old rats. In 25-d-old rats, prostaglandin E2 treatment was linked with an activation of PKCepsilon only. In conclusion, these data suggest that activation of PKCdelta and PKCepsilon is associated with the enhanced susceptibility to injury evident in suckling neonatal rat colon. EGF-mediated protection of the colon in these animals results in a removal of this PKC activation.